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Th. invntion r«l.t«5 to .Itctric .otor drivw llq*" 
pump., particularly circulation pu«p. for c.ntr.l h.ati«g plant, 
.nd plant, for .upplylng hot utility %«t.r. of th. w.t typ. 
wh.r. th. rotor .tator of th. .l.etrlc iMtor ar. ..paratad 

5 by a thin jack.t. 

in toovm pu»p3 of th. typ. r.f.rr«l to th. rtuft co«on 
.o th. rotor, of th. -otor and th. pump i. .lth.r a convantional. 
.olid .haft, .hich i. JournalLd in sl..v. b.aring. in th. pu»p 
casing or a tubular .haft joumalLd on a .tationary «ipportin« 
10 .haft, in ord.r to obtain a. far a. po..ibl. a noi..l... PP.ra. 
tion of th. pu«p. it wai b. .nd.avour.d to sak. th. b.aring 
pUy as small a. pos.ibl., but this «iU oft.n fiv.. rlM to 
drawbacks, as impuriti.. i« th. liquid to b. p«»P«i, -uch a. 
mat, exid.s, and .oal. pr.cipit.t.d in th. pu«p -y «et j—* 
15 in th. b.ann«s. th«.by blocking th. rotor. In th. cas. of 

Circulation p««p. in.taU.d in privat. hou... ~ch .toppag.. in 
. th. oporation ar. particularly u«d..ir.bl.. a. «.ch installations 
do not nonnally hav. «cp.rt op.rator. for attanding to th. plant. 
It 1. al.o difficult to provid. a r.lUbl. location of th. rotor 
20 .haft in th. axial diraction in th. known p««p.. Regular thrust 
b.arings ar. liabl. to ..i... .nd it ha. th.r.for. b.« att«p. 
tad to avoid diract aoial contact batwaan rotating and atatio- 
^ eon^n«it. by ««« of various arr«^«.«t. for hydraulic 
b.l«»cin« of tb. axial fore, acting upon th. rotor unit. Th.s. 
2S arrang».nt. ar. compUcatad and «.k. th. ««uf actur. of th. 

pu&pa more •xpensiva. 

Th. iav.ntion .i«. at ovrccming th. dif f icultl.. and 
drawback, poinfd out in th. known pmp: ^ ^- char.ct.ri.tic 
f.atur. of th. inv.ntion con.i.t. in that th. .haft co-non to 
30 th. rotor, of th. motor «d th. pu-P i. accc«nodat.d on conical 
pivot barings sub4.ct«l to an .la.tic axial pra-load. 

• 2 - ^i^ 
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Th« lavtntion prevldtt a sev«l bMrlag atruetur* for 
pump, of tha kind r*iwi to. which ia p*rUeuUrly ainpU 4ad 
tharafora ehaap, and which eoBaldarably raducaa iha taaaancy d 
tha rotor ahaXt to aUck or aaUa dua to tha praaaaca of iapurltlaa 
to tha liquid to ba pumpad. ao that tha ralUbUlty of tha pump la 
Iwprovad aa cemparad to pravloualy amployad baarlng arraagamaata. 
Tha eemparltivaly high apaelflc baarlag prww wUl atfaetlvaly 
eouataraet tha paaatratlea of feraiga mattar. aueh aa ruat or aealo 
batw««a tha baarlaga. aad if aueh a foralga body ahould aavarthalaaa 
aueeaad la makiag Ita way toto tha baartog. tha baartog praaaura wUl 
uaually ba eapabla of cruahlag it lata a pewdar which la laaa laeltoad 
to block tha abaft. A» a foralga body, which peaaibly gata la, wlU 
act oa a vary aaaU radlua. Ita brakiag aeaaat oa tha ahaft wlU alae 
ba eeaaldarably amaUar thaa would ba tha eaaa la aa erdlaary Jouraal 
baartog. Tha axial pra-load aaauroa that tha coauet to tha baartoga 
la praaarvad alae to tha caaa of varlaUeaa to tbo laagth of tho ahaft. 

Aceerdiag to tha tovaatloa tha magaituda of tho 
pralead may ba adjuatabla, aad haraby U will ba poaalbla to eempaa- 
aata for a atroag waar. If aay. to tha baarlaga which talght etharwlaa 
laad to aa uadaalrabla raductioa of tha ceataet praaaura to tha lattor. 

Aceerdiag to tha lavaattoa tho axial pra-lead ia cea. 
vaaiaatly previdad by mouattog tho atatieaary part of eao ceaical pivet 
baarlag to aa alaatto dUphraga. whfla tha eerraapeadiag part at tho 
othar aad of tho ahaft ia ftoad to rolattoa te tho pu»p eaao. Tho dtoph. 
ragiB aay advaatagaoualy b« aada ao aa te bo diahad to ita ualeadad 
auta. aad at tha aeuattog it to doferaad to tho oppealto dlraetiea 
aeaawhat boyoad iu pUaa atata. By a auitablo chetoa ef tho dofer- 
aattoaa ef tho diaphraga it la poaalbla te attato that durtog tho life, 
tiaa ef tha puap tha peaitiea ef tha dtophraga - which pealtiea Tartoa 
whaa tho baarlaga are wera - to eleao te tbo pUae peeittoa. which 
oatattc a aiataua ef diaaatar vartotiea fer the dtophraga aad thorofere 
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tUew, th, u,. of a.rro« tol.rtncs b.twan th« <ll.phr«g» .„d 
th. puap C.S.. A good cnttriag i. th.rrfore ttflwd irrespec 
tlv Of th. mobility Of th. b..rln«. Wh.n l^«h«rao^. th. dia- 
Phrtga 1, locfd .t that .nd of th. puap wh.r. th. pu.p i, 
5 pl.c.d, th. .ff. ct Of th. cl..r.ac. b.tw..n th. dl.phr.«» «»d 
th. e.s. on th. c.nt.rln« of th. rotor of th. motor la additio- 
nally raduc.d. 

By meuatln« a filling body, which fits tightly la th. 
jack.t and .ncloa.a th. part of th. puap shaft locat.d b.tw..n 
10 th. rotor of th. aotor and th. puap ehaab.r ao .a to l.av. on- 
ly a cmparatlvly narrow alot, it 1. poaslbl. according to 
th. invention to r.duc. th. quantity of th. liquid contalnad 
m th. jacket and th. circulation of th. said liquid, ao that 
th. rlak of foreign matter making It. way from th. liquid pua- 
15 p«d to th. b.arlng of th. motor part and th. alot b.tw..n th. 
rotor and th. Jaekat la reduc.d. 

According to th. inv.ntlon. th. fl,.d b.arlng aay b. «oun- 
t.d at th. end of a pin which ia s.cur.d la th. Jackat b.tw..a 
rotor and atator and which extend. Uquid-tight through th. 
20 atator caaing and haa an axial bor.. th. out.r .nd of which la 
cloaad with a vnting ««nb.r. In a preferred eabodlaant th. pi„ 
1- a.cur.d both to the «nd wall of the Jacket and to a suppor- 
ting waU which ia a.cur.d la th. jack.t cloa. to th. rotor of 
th. motor and haa a through bor. and th. axial bor. of th. pin 
25 la la eommunlcatlon with th. chaab.r b.tw.ea th. .nd wall of th. 
jack.t aad th. mipportlng wall through at laaat on. truiav.ra. 
bor.. Hornby la attalnad for on. thing an .specially rigid 
support of th. pla. la which th. ahaft is aceomodatad. aad for 
•nothar thlag It la •aaur.d that th. b.anag la lubrlcatad by 
30 th. liquid la th. aald chamber havlag aee.aa to th. oufr .nd 
of th. b.arlag. which la of particular Impertaac. whra th. ac 
tor la atartad. 

- 4 - 
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An ir.dlcttlon of th6 rotation of th« puap sty in a tlspla 
way ba achiavad by tha vantin^ membar baing arrangad for 
opanlng inwda and balng providad with an extanalon which in 
tha closad poaition of th6 meabar axtanda naarly to tha and of 
tha ahaft, both this axtanaion and tha and of tha ahaft bain« 
cut off obliqualy. By a alight inward dlaplacemant of tha van- 
ting aaabar, which antaila only a slight loaa of liquid, tha 
and of tha aaid maabar will gat into contact with tha and of 
tha ahaft, and whan tha lattar rotates, this may ba aacartained 
by tha motion which it imparts to the venting member. 

In another embodiment of the invention, the bearing aur- 
faca of tha pump ahaft at one and of tha ahaft ia formed by a 
truncated cone rotating in a corresponding internally conical 
bearing bush, and the ahaft ia provided with an extension which 
projects through the bearing bush and la visible through an ope- 
ning in the stationary part of the pump. By this expedient the 
rotation and direction of rotation of the pump ahaft can be con- 
trolled from the outside without any dismantling of components 
which might entail a lose of liquid. 

According to the invention, the extension of the ahaft 
may furthermore be provided with meana for turning the ahaft 
from the outside through an opening in the stationary part of 
the puap. If the shaft should happen to bind or get stuck, it 
is hereby possible to ttim it manually and possibly eliminate 
the reason for tha sticking of the shaft without diamantling 
the pump completely. The bearing bush is preferably mounted in 
the middle of an annular, resiliant dlaphra^a which has a sub- 
etantiAlly liquid-tight contact against the bearing bush and 
the stationary part of the pump, respectively. Hereby access 
to the extension of the shaft is ensured without risk of eubatan* 
tial loss of liquid from the pump* 

According to the invention, the etationary as well as the 
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rotary componrati of th« bttringa nay bt raada from cemintad 
carbidaa. Heraby a good waar raaiatanea la obtalnad, which an- 
aurti a sultabla llfatima for tha baaringa with comparativaly 
amall dinanalona of tha lattar. 
5 Tha invantion will in tha following ba furthar daacribad 

with v£tT%xie9 to tha dlagranmatical drawinga in which 

Fig. 1 showa a aida alavation, partly in aaction, of a 
prafarred ambodlment of the pump according to tha invantion. 

Fig. 2 a corraspondlng illustration of a modifiad ambodi- 

10 fflant, 

Fis* 3 a aaction through a modifiad ambodimant of ona 
shaft bearing for tha pump shown in Fig. 1, and 

Fig. 4 a section through a modifiad ambodimant of ona 
shaft bearing for tha pump shown in Fig. 2. 

^5 The pump shown in Fig. 1 comprises a casing 1 which in the 

usual manner is provided with an inlet flange and an outlat 
flange, with which tha pump can be assembled with corresponding 
flanges on the pipe system of the plant. Tha inlet opening of 
the pump is designated by 2, and its outlet opening by 3, The 

20 pump is provided with a rotary impeller or vane wheel U ae cured 
to a shaft 5 which likewise carries a rotor 6 for the pump motor, 
which is shovm purely diagrammatically, as its electrical design 
ia irrelevant to the invention. 

The atator packet or core 7 of the electric motor ia moun- 

25 ted inside a atator casing 8 which is shown diagrammatically 
aa having a terminal box 9 and which is secured detachable to 
the pump casing I, fitting with a cylindrical recess over a 
collar on the caaing I. The stator casing is held in place by 
meana of grub aerewa 10; The internally cylindrical stator 7 

30 fits tightly over a jacket U which aeparates the stator 7 from 
the rotor 6. The jacket II is tightly secured to an intermediate 
ring 12 acrewed into the pump casing !• In the sone between the 

. 6 • 
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• s»i«tor 7 «r.d the rotor 6 tht Jacket tus a very snail thickness 
out of regard to the actalnaent of aaall electrical and oagne- 
tlcal loasea la the gap. 

Each end of the shaft 5 la aecofflodated In the stationary 
5 part of the pump aeans of a finely-ground pivot point 13 and 
U, respectively, which are expediently formed by inserts of 
cemented carbide secured In the end of the shaft. The pivot 
point 13 co-operates with a bearing bush 15, preferably like- 
wise of cemented carbioe, which is provided with an intemally 
0 ■ conical bearing seat and which is secured in the centre of a 
cruciform, dished, elastic diaphrasn 16 pUeed in the bottom 
of the pump case 1. The pivot point lU. likewise co-operates 
with an intemally conical bearing seat in an insert 17 which 
is secured in the end of a cylindrical, bored-through pin 18 
5 is connected so as to be liquid-tight, e.g. by soldering, to 
the end wall n» of the Jacket 11. In order to further ensure 
the true centering of the pin 18 in relation to the Jacket 11, 
said pin la secured to an Intermediate plate 19 which fits 
tightly inside the Jacket 11 and is located ianediately above 
the rotor 6, The pin 18 is furthermore guided by a cylindrical 
bore 20 la the end wall 8a of the stator casing 8. 

The length of the shaft 5 la adjusted so that the diaphraffc 
16 exerts a suitable axial pressure on the shaft. For circula- 
tion pumps of the sizes which are generally used in central 
heating and hot water installations, an axial pressure of 
about 2-10 kg, when the pump shaft Is mounted, has turned out 
to be satisfactory. Tha dlaphra0s 16 Is manufactured In such 
a way that in its unstressed stats it Is dished in the direction 
opposite to that shown in Fig, 1, and when being mounted tha 
dlaphraffn Is pressed beyond Its plane position la such a way as 
to take up the mounted position shown, where, lacideatally« 
its curvature is shewn exaggerated for the sake of clarity. 

- 7 - 
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'In'prictict, tht eonv«xlty will amount to only about 1 m. 
Aa tht noraal waar of the baaringa during tha liretiae of 
tha puap will hardly avar axcaad about 2 mm, tha diaphra^n 
16 will avan aftar a long tiaa ramain almoat plane, ao that 
5 ita outar dlamatar ia only altarad inaignlflcantly. This 
maana that tha diaphragm can ba mounted with a comparatively 
amall diameter clearance in the caaing 1, and aa the diaphragm 
ia.Jurthermore located oppoaite to that end of the shaft 5, 
where the rotor 6 of the motor ia mounted, the centering of 
10 the said rotor in relation to the atator 7 ia only affected 
very little by the motion and clearance of the diaphragm. 

The pin 18 ia provided with a central through bore 21 
which at ita top ia closed with a vent acrew 22. Transverse 
bores 23 in the pin 8 establish communication between the bore 
15 21 of the latter and the space between the bottom 11a of the 
Jacket 11 and the intermediate plate 19, and through perfora- 
tions, not shown, in the plate 19 this space is furthermore 
in communication with the liquid-fllled space inside the Jacket 
11, where the rotor 6 is located. In this way, the supply of 
20 lubricating liquid to the outer end of the pivot point U is 
always ensured. In order to prevent liquid from leaking into 
the atator casing 8 in the ease of venting of the puap by 
means of the screw 22, a sealing ring 24 ia mounted between 
the pin 18 and the bore 20. 
25 In the intermediate part 12 a fiUing body 25 haa been 

preased in, which may be made of e.g. low-pressure polyethyle- 
ne and which takes up the greater part of the space between 
the rotor 6 of the motor and the puap chamber proper. A laby- 
rinth aealing between the filling body and the ahnft 5 ia 
30 effected by labyrinth chaabera 26 in the filling body* The 
filling body serves for reducing the quantity of liquid 
around the rotor 6 and the circulation of this liquid, whereby 

. 8 - 
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zn* risk of fortlgn D«t€«r saklnc it» way fron tht liquid 
puaptd to th« .haft baarlnc U, 17 and to tha sap batwatn cha 
rotor 6 and tha Jaekat 11 is raduead. 

It haa turnad out that a puap with conical pivot baarlngs 
5 lika that hara dascrlbad Is vary rallabla aa a circulation pump 
avan In plants for supplying hot utility watar. In which dua 
to tha constant supply of frash watar fron tha fflalns, conslda- 
rable praclpitations of scale may occur. In contradistinction 
to puaps with ordinary cylindrical slaava baarlngs, the risk 
10 of blocking or jamming of the rotor dua to depositions in tha 
bearings Is reduced. A blocking of tha rotor may, however, 
also occur dua to the fact that scale or other foreign matter 
gets Jaoned in the narrow slot between the rotor 6 and the 
Jacket 11. It may therefore be convenient to provide 

15 e.g. in the diaphragm 16 an opening, through which a tool for 
turning the rotor ahaft 5 may pass. Such a tool may e.g. com. 
prise a shaft passing liquid-tight through a stuffing box In 
the bottom of the pump case 1 and which on its inner end car- 
ries a gear wheel which can be made to mesh with teeth on the 
rotor shaft or on the pump wheel 4. The shaft may be aprlng-loa- 
ded m such a way that normally the teeth on .the two membera do 
not mesh, but that the ahaft can be shifted axlally against 
the spring pressure and thereby establish the meshing of the 
teeth. 

In tha ambedimant ahown in Fig. 2, the pump casing is de- 
8lCB«t«d by 31, and ita Inlet and outlet openings by 32 and 33, 
respectively. The Impeller 34 of the pump la aecured to the 
ahaft 35 which carries the rotor 36 of the pump motor. 

The stator packet or core 37 of the motor Is mounted in the 
stator casing 3« which by means of screws 39 is secured to an 
annular flange 40 whl«h by means of bolts, not shown. Is se- 
cured detaehably to the pump caae 31. In thla embodiment the 

- 9 - 
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jAcktt U, which otparato tht icator 37 tnd tht rotor 36, la 
a cylindrical tube which at ita end ntartat the punp oaaing 
ia aecured by rolling in the end flange 40, there being aa a 
further means of preventing liquid from leaking fron the in- 
terior of the pump to the atator casing mounted on 0-seal 12 
between the bore in the flange 40 and the Jacket U. 

At ita outer end, the jacket U ia assembled liquid-tight, 
e.g. by soldering, with an end part 43 provided with an Inter- 
nal shoulder 44 « A circular diaphragm 45 rests with its outer 
edge on the shoulder 44, and the diaphra^n ia provided with 
a central bore in which t collar bush 46, which is closed at 
the end, is mounted with its collar resting on the underside 
of the diaphragm 45. A finely ground pivot point 47 of cemen- 
ted carbide is seciired in the bore of the bush 46. 

A pivot holder 4H is secured liquid-tight in the bottom of 
the pump ease 31, and a finely ground pivot point 49 is moun- 
ted In a bore In the pivot holder 48 opposite to the pivot 
point 47. The pivot points 47 and 49 serve for accomodating 
the rotor shaft 35 which is at either end provided with a 
cylindrical recess into which an Insert 50 of cemented carbi- 
de or other hard material is let. Each of the two inserts 50 
is provided with an Internal, conlcally ground bearing seat 
which can accomodate, the corresponding conical bearing seata 
on the pivot point a 47 and 49. 

Consequently, the embodiment shown in Pig. 2 differs from 
that shown In Fig. 1 in that the Internally conical bearing 
seat are provided in the shaft, while the pivot points are 
secured in the pump casing and In the dlaphraffn mounted at 
the end of the Jacket, respectively. As vas the case with the 
pump wheel 4, the pump whsal 34 is mounted with its suction 
aide facing the fixed bearing, so that the ^^zmxn differen- 
ce produced by the pump wheel in the two chambers of the pump 

- 10 - 
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easlnc actuate* this wh««l «nd thtrtby the ahtft in th« 
dlrtctlon towards ths flxad bssrlng. This smbodiatnt may, as 
was tha easa with that dsserlbad above, ba provided with mca. 
bars for tumln« the pump shaft froa the outaide, e.g. a toothed 
shaft as described above, and this shaft may then extend li- 
quid-tight through the end part 43 and through an opening in 
the dlaphra^B 43. 

Pig. 3 shows a modification of the accomodation of the 
shaft shown in Fig. 1 at the upper end of the pump. In the pump 
shaft 55, which is shown in section, there is fixed a pivot 
point 56 which at its end is provided with an oblique face 57. 
The internally conical bearing seat 58 is moijited In a cylin- 
drical pin 59 corresponding to the pin 18 la Fig. I. The pin 59 
is secured in the end plate 60 of the jacket oorresponding to 
the end plate 11a in Pig. 1 and in the intermediate wall 61 
corresponding to the intermediate wall 19 in Fig. 1, and the 
pin is furthermore guided in a bore 62 in the end wall 63 of 
the stator casing. 

Instead of the vent screw 22 in Fig. 1 there is provided 
in Fig. 3 a valve body 64 with a cylindrical portion which is 
mounted with a play in the cylindrical bore of the pin 59 and 
which has a conical valve face 65 co-operating with a valve 
seat at the transition between the said cylindrical bore la the 
pin 59 and an extension of this bore having a smaller diameter. 
The portion of the valve 64 following upon the valve face 65 
is threaded aid co-operates with a nut 66 which la shown 
countersunk into the bore 62. The opposite end of the valve 

64 is shown cut off obliquely at 67. 

Normally the nut 66 is tightened, so that the valve face 

65 is held against its seat. The venting of the pump Is effected 
by the nut 66 being slackened, whereby the valve permits air, 

if any, to escape. If the nut 66 is l\irther slackened, the val- 

- 11 - 
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v« 64 Sinks, and st last its obliqualy cut-off end face 67 
gats into contact with the oblique end face 57 of the pivot. 
Hereby it is possible without dismantling the pump to ascertain 
whether the shaft of the latter rotates, as in this case the 
5 valve 64 will be moved up and down, its turning being prevented 
by a forced-in pin 68 engaging a guided groove 69 in the pin 
59. Leakage of liquid to the interior of the stator casing is 
prevented during this operation and during the venting by neans 
of a sealing ring 70 between the pin 59 and the bore 62 in the 
10 stator casing* 

Fig. L shows a modified embodiment of the upper bearing 
in the pximp shown in Pig. 2. In this embodiment, the bearing 
face of the pump^ft is formed by a truncated cone, and thei 
shaft is provided with an extension which projects through the 
15 associated bearing bush and which is visible through an opening 
in the stationary part of the pump and which furthermore is pro- 
vided with members which make it possible in ease of need to turn 
the shaft from the outside. 

The figure shows a part of the stator casing 81 of the 
20 pump in which the stator packet 82 is mounted. The shaft 83 of 
the pump, which carries both the pump rotor, not shown, and the 
rotor 84 of the electric motor, has a cylindrical portion 85 
is located outside the said rotor 84 and to which an externally 
conical bearing ring 86 of cemented carbide or other hard ma- 
25 terial is secured. 

The bearing ring 86 is externally ground with a vertex 
angle of about 60^, and it is rota table in a bearing bush 8? 
;^ which is likewise of cemented carbide or other hard material 

and provided with a corresponding conical face. A collar on the 
30 bearing bush 87 rests against the side facing the rotor 84 of 

a closed annular diaphragm 88, the outer periphery of which rests 
against an internal sho\xlder on an end part 89* The end part 89 
• is liquid- ehigh e connected to the thin cylindrical jacket 90 

- 12 - 
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which ••pAratca tht rotor 14 ci tho oloetrU motor froa th« atAtor 
•2, flttiaf tightly la tho cylisdric&l boro of tho Uttor. Tho oad port 
19 is providod with o hollow, «ztarnAlly eyliadricoi, upwardsfAciaf 
«xt«&oioxv 91 which projects through o eorroopoadiag boro la th« 
ot&tor CAoiag 91 Axid which «xt«raoily io dooad by o ocrow«d*OB 
coYor 92 which is proforobly conapUt«ly or portly tronsporoat. 

Th« pttzap oh&ft S3 is providod with aa aactoaoioa 93 
which projocto into tho cyUadrica.1 port 91 o£ tho oad part 89 aad 
th« outor oad of which io oquaro. Coaooquaatly« tho oad of tha 

10 ohait io rloibla froxs th« eutoid* through th« cerar 92 » aad whoa th« 
lattor io roxBOvad* tho oad of tho shaft may bo tura«d manually » if 
for iomo roasoa it happsao to biad or got stuck by applying a 
opaaaor to its squaro* 

As was tho caso with ths diaphragm 16 aad 45 in tha 
•mbodiznaats doscribod aboYo» tho diaphragm 68 oarvos as a 
rosilioat mambor oxortiag a ouitablo axial prooouro oa tha shaft 83* 
Whaa tha diaphragm aad tha corraspoadlng facao ea tha boarlng buoh 
87 aad tha aad part 89i raspactivaly« oa which tho diaphragm abutOt 
io suitably dasigaad» tha liquid -fillod opaea iaoido tho Jaekot 90 

20 will bo oubotaatially liquid-tight cloood in rolatioa to tho o^eo out* 
flido tho diaphragm 88 » oo that tho.covor 92 can bo romorod without 
poreoptiblo qoaatitioo of liquid looking eat« 



30 
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Tb« •xnbodl»«Bta oi xh% inv«atio& in which aa •xelusiv« 
property or privl2«g« U eUimttd Ar« d«£in«d at follows: 
!• A liquid pump eonpriiiag a ea«iag having a first ehambor 

and a sacoad ehambor* a liquid tight Jaekot ooparating taid chamboro, 
aa oloetric motor comprising a sta&or locatod la said soeo&d ehambor 
aad a rotor locatod in said first ehambor. said first ehambor having an 
inlot and outlot for passing liquid thorothrough* a rotary shaft carrying 
said motor rotor and dispoood in said first chamber i a pump impoUor 
in said first chamber secured to said shaft between said inlet aad outlet* 
a cup shaped resilient diaphragm supported at its periphery by said 
casing disposed in said first chamber, a first stationary bearing member 
secured centrally to said diaphragm with a conical tapered bearing for 
supporting the adjacent sad of Kaid shaft in cooperation with a complemoa« 
tary first tapered bearing surface on said shaft, a second stationary 
bearing secured centrally of said liquid tight Jacket with a conical tapered 
bearing for supporting the adjacent opposite end of said shait in cooperation 
with a complemeatary second tapered bearing surface on said shaft, said 
resilient diaphragm providing an axial preload upon said shaft. 
2. A liquid pump comprising a casing having* a first chamber 

and a second chamber, a liquid tight Jacket separating said chambers, an 
electric motor comprising a stator located in said second chamber aad a 
rotor located in said first chamber, a rotary shaft carrying said motor - 
rotor, a pump iaapeller secured to said shaft, a diaphragm supported at 
its periphery by eaid casing at one end of said first chamber, a first 
stationary bearing member secured to said diaphragm and having a tapered 
bearing surface shaped for supporting said shaft in cooperation with a 
first tapered bearing surface on said shaft, a pin secured liquid tight 
to said Jacket at the opposite end of said first chamber and to the adjacent 
end of said casing aad extending into said first chamber, n second stationary 
bearing member secured to the end of said pin eaeteading into said first 
chamber aad having a tapered bearing surface shaped for supporting said 
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■h«it In coopcr&tipa wlih « itcoad up«r«d bcAriBg turfACtt oa «&ld thait, 
•aid pia hAviag &a ■-rial p4ss4g« txteadlag l«agthvU« thereof » aad 4a 
aauUy diaplAc«4bI« v«atiag i»«snb«r aermally obstruetlag xh% out«r «ad 

of 0*id p4fl*&g«. 

3, A liqmd piunp cUisncd ia cUi m 2, la which aaid v«aUag 
xn«tnb«r is ArrMgad for opcaiag such p4oa4go upoa oa inword diapUeo* 
sa«at« oad sold vaatiag m saber U provided with oa oadol oxtoaaiea which 
ia the dosed positioo of soid veating member exteads aeorly to the ead of 
aoid shsit supportsd la aoid secoad stotioaory beoriag membor* the 
opposiag ead foees of soid exceasioa oad said shoft boiag cut off obliquely 
with respect to the oads of soid shoft. 

4. A liquid pump os doimed ia cloia 2» ia which oa opertured 
wall is secured to soid Jockot odjoceat soid motor rotor oad to soid pia» 
oad la which ot loost oao troasverse bore io prevldod ia soid pia commuai* 
cotiag with soid oxiol possoge iatermedioto soid oportured woU oad tho 
outer oad of soid Jockot. 
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